The spinal muscular atrophy (SMA) is a neurodegenerative condition with autosomal recessive genetic inheritance. Nusinersen is an antisense oligonucleotide drug that modifies the SMN2 pre-mRNA processing to promote increased production of the fulllength SMN protein. The purpose of this guideline is to provide recommendations that may assist in the decision-making regarding the use of nusinersen in patients with SMA 5q. For this, a systematic review of the literature was performed, without period restriction, in the Medline/PubMed, Central (Cochrane), and Lilacs databases via VHL, retrieving 243 papers, of which two randomized clinical trials were selected to respond to clinical doubt. The details about the methodology and the results are set out in Appendix I.
INTRODUCTION
The spinal muscular atrophy (SMA) is a neurodegenerative condition with autosomal recessive genetic inheritance. It is caused by a homozygous deletion of the survival motor neuron gene (SMN1). This genetic alteration results in a reduction of survival motor neuron (SMN) protein levels, leading to spinal cord alpha motor neurons degeneration, resulting in progressive symmetric proximal muscle weakness and paralysis
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. Nusinersen is an antisense oligonucleotide drug that modifies the SMN2 pre-mRNA processing to promote increased production of the full-length SMN protein 3 .
GUIDELINES IN FOCUS

The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order to standardize producers to assist the reasoning and decision-making of doctors. The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be adopted, depending on the conditions and the clinical status of each patient.
The incidence of SMA is often cited as approximately ten in every 100,000 live births. A recent review found estimates ranging from 5.0 to 24 per 100,000 births. The estimated prevalence is approximately one to two in 100,000 people 4 . SMA is diagnosed through genetic testing. An initial test evaluates the homozygous deletion of 5q in the survival motor neuron 1 (SMN1) gene, which identifies 95% of cases. If negative, the sequencing of the SMN1 gene is carried out as a second step. Nerve conduction studies and electromyography (EMG) are performed in a subgroup of patients. However, even when evidence of motor neuronopathy is identified in the study, a confirmatory genetic testing is carried out 5, 6 . They are classified as type I (Werdnig-Hoffman disease), type II (Dubowitz disease), Type III (Kugelberg-Welander disease) and type IV (adult form). Type I is fatal in childhood, type II has a late onset during childhood and is associated with survival up to the second or third decade. Type III begins in childhood, is slowly progressive and comprises about 10% to 20% of all patients with SMA
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. SMA type IV is the adult phenotype of SMA, characterized by mild muscle weakness usually beginning in the second or third decade of life. Infants with onset of symptoms during the prenatal period or within the first week of life are classified with SMA type 0, a very rare phenotype (<1%)
9
. SMA Type III: (also called juvenile SMA or Kugelberg-Welander disease), it appears after 18 months, but the age of onset varies greatly. According to Wirth et al. 8 , the onset of the disease before 3 years of age is classified as SMA type IIIa, whereas, after this age, it is classified as SMA type IIIb. What differentiates both is the ability to walk, with individuals with type IIIa being able to walk up to the age of 20, while type IIIb patients of the same age never lose that ability
. Difficulties in swallowing, coughing, or nocturnal hypoventilation are less frequent than in type II patients, but they may occur. Over the years, these individuals may develop scoliosis. The life expectancy for these patients is undefined
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.
RESULTS
The Endear
3 study (Finkel, L. et al., 2017 ) assessed children who had genetic documentation of a homozygous deletion or mutation in the SMN1 gene; two copies of the SMN2 gene and, therefore, is considered more likely to develop type I SMA; onset of clinical symptoms compatible with spinal muscular atrophy at 6 months of age or younger; were 7 months of age or younger at screening and did not have low peripheral oxygen saturation (ie, did not require respiratory care). Exclusion criteria for this study were patients with hypoxemia, signs or symptoms of SMA present at birth or in the first week after birth, history or active condition that would interfere with lumbar puncture or study evaluation, and any history of gene therapy, prior antisense oligonucleotide (ASO) or cell transplantation.
Randomization was stratified according to the duration of the disease. The intervention was the intrathecal administration of nusinersen (nusinersen group) at an adjusted dose according to the estimated volume of cerebrospinal fluid for age, in such way that a patient of 2 years of age or more received the equivalent of a 12 mg dose (in a 5 ml solution), and younger children received smaller volumes, containing smaller doses of the drug. In the nusinersen group, doses were given on days 1, 15, 29 and 64, and maintenance doses on days 183 and 302 (maintenance dose every four months). A sham procedure 3 was used on the control group (A). Table 1 Prognostic differences in this study: patients treated with nusinersen at the beginning of the study had a higher percentage of paradoxical breathing (89% vs 66%), pneumonia or respiratory symptoms (35% vs 22%), difficulties in swallowing or feeding (51% vs 29%) and need of respiratory support (26% vs 15%) compared with patients in the sham group.
A pre-specified interim analysis was conducted by the sponsor and the data and safety monitoring board in which approximately 80 children were enrolled for at least six months. The analysis showed a benefit-risk assessment in favor of nusinersen. This result led to the early termination of the study. At that time, children were invited to undergo an endof-study visit at least two weeks after receiving their most recent dose of nusinersen or having undergone their most recent dummy procedure.
By the end date of the final analysis, 39% of the nusinersen and 68% of the control group babies died or received permanent ventilatory support (eventfree survival c ) 3 (A). The composite outcome death OR permanent ventilatory support use had a likelihood of occurrence, at any point in time, 47% lower in the nusin- (A) . The median time until death or use of permanent ventilatory support was 22.6 weeks in the control group and was not achieved in the nusinersen group 3 (A). When results were separated for each type of outcome (death and permanent ventilatory support), the results indicated a statistically significant difference between the nusinersen group and the simulated procedure in overall survival (HR=0.37, 95%CI 0.18 to 0 , 77), but not for permanent ventilatory support (HR=0.66, 95%CI 0.32 to 1.37). It is possible, however, that due to loss of data caused by the premature termination of the study, as well as a shorter duration of follow-up, the statistical power has been reduced 3 (A). A smaller percentage of infants in the nusinersen group than in the control group died at the end of the study (16% vs 39%). The death outcome had a likelihood of occurrence, at any point in time, 63% lower in the nusinersen-treated group (HR=0.37; 95%CI, 0.18 to 0.77; p=0.004). There was no difference between groups in the likelihood of using permanent ventilatory support at any point in time (HR=0.66 95% CI (0.32-1.37); p=0.13); 23% of the children in the nusinersen group and 32% in the control group received permanent ventilatory support) 3 (A).
RECOMMENDATION
In children with a diagnosis of SMA type I, the use of intrathecal nusinersen with a dose adjusted according to the estimated volume of cerebrospinal fluid by age (equivalent to a dose of 12 mg for a 2-year-old patient) given on days 1, 15, 29 and 64 and maintenance doses on days 183 and 302 (maintenance doses every four months), compared to a simulated treatment, in up to six months:
• Increases the number of "respondent" patients (with improved motor function) by 41.2%, being necessary to treat two patients so that one was "respondent" (NNT = 2) -analysis with Hine section 2. Study power for bilateral 95% IC is 98%. In an intention-to-treat analysis (ITT), the number of "respondents" increased by 26%, 95%CI 17 to 36; being necessary to treat four patients for every "respondent" (NNT = 4, 95%CI 3 to 6), with a study power for bilateral 95%CI of 95.7%. (A) ( (A). Patients presented genetic documentation of deletion of the homozygous 5q SMA gene, homozygous or composite heterozygous mutation, and beginning of clinical signs and SMA-compatible symptoms after 6 months of age. They could sit independently but never had the ability to walk independently. They had a Hammersmith Functional Motor Scale-Expanded (HFMSE) score for motor function of ≥10 and ≤54 at screening (HFMSE scores range from 0 to 66, with higher scores indicating better motor function). The following exclusion criteria were considered: respiratory failure, gastroenteric tube feeding, severe scoliosis and contractures, history or active condition that would interfere with lumbar puncture, treatment with another experimental drug, treatment with valproate or hydroxyurea in the last three months, any history of gene therapy, antisense oligonucleotide therapy, or cell transplantation.
The intervention group (n=84) received 12 mg (in a 5 mL solution) of nusinersen administered intrathecally on days 1, 29, 85 and 274 (maintenance dose every six months) and the control group (n=42), a simulated procedure (sham group) 11 (A).
Prognostic differences in this study: an imbalance in the proportion of patients who had been able to stand up unsupported (13% of patients in the nusinergen group, 29% in the sham control group) or walk with support (24% of patients in the nusinergen group and 33% in the control group).
The Cherish study was prematurely terminated due to ethical reasons arising out of the positive results generated from an interim analysis.
The interim analysis of the primary outcome was performed when all the children had been enrolled for at least six months, and at least 39 children completed the evaluation of 15 months. The analysis was performed with the use of a multiple imputation method. The number of children with data observed for the 15-month evaluation was 35 in the nusinersen group and 19 in the control group, and the number of children with imputed data was 49 in the nusinersen group and 23 in the control group. In the final analysis, the following outcomes were analyzed using a multiple imputation method: baseline change in the HFMSE score, percentage of children with a change in HFMSE score of at least 3 points, and baseline change in the Revised Upper Limb Module (Rulm) ranging from 0 to 37, with higher scores indicating better motor function. The percentage of children who achieved at least one new World Health Organization (WHO) milestone (out of a total of six milestones) was also assessed.
Only children with observed data were included in the other analyzes. The number of children with data observed for the 15-month evaluation was 66 in the nusinersen group and 34 in the control group, and the number of children with imputed data was 18 in the nusinersen group and 8 in the control group 11 (A). There was improvement in motor function (HFMSE score) from the start of the study in nusinersen-treated patients compared to control patients (difference in minimum mean square points, 5.9 (3.7 to 8.1); p <0.0001). HFMSE scores range from 0 to 66, with higher scores indicating better motor function
(A). (Table 2)
There was an improvement in motor function from the baseline in the Rulm score (ranging from 0 to 37, with higher scores indicating better motor function) with the use of nusinersen in comparison with the control group (difference of minimum mean square points 3.7 (2.3 to 5.0), p <0.0001)
A higher percentage of children in the nusinersen group compared to the control one had a baseline increase, at month 15 in the HFMSE score, of at least 3 points (57% vs 26%, P <0.001) (A). The overall incidence of adverse events was similar in the nusinersen and control groups (93% and 100%, respectively), as well as the incidence of moderate or severe adverse events 11 (A).
RECOMMENDATION
In children with a diagnosis of SMA type II, the use of intrathecal nusinersen at a 12 mg dose (in a 5 ml solution) administered on days 1, 29, 85 and 274 (maintenance dose every six months), in up to 15 months:
• Improves motor function (HFMSE score) -difference in minimum mean square points = 5. 3 assessed the use of intrathecal (IT) nusinersen with a dose adjusted according to the estimated volume of cerebrospinal fluid by age (equivalent to a dose of 12 mg for a 2-year-old patient) given on days 1, 15, 29 and 64 and maintenance doses on days 183 and 302, in SMA type I patients compared to a sham treatment. There was a reduction in the risk of death or use of permanent ventilatory support (47% lower in the nusinersen group than in the control group). However, when results were separated for each type of outcome (death and permanent ventilatory support), the results indicated a statistically significant difference between the nusinersen group and the simulated procedure in overall survival (risk of death) with HR=0.37 and 95%CI 0.18 to 0 , 77, but not for permanent ventilatory support (HR=0.66, 95%CI 0.32 to 1.37). It is possible, however, that due to loss of data caused by the premature termination of the study, as well as a shorter duration of follow-up, the statistical power has been reduced. IT nusinersen proved to be safe, with no difference in the number of treatment-related adverse events between both groups.
A second clinical trial phase III (Mercuri, E. et al., 2018)
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, not included in the Canadian Agency for Drugs and Technologies in Health (CADTH) technology assessment because of the use of a treatment regimen or dose https://www.cadth.ca/sites/default/files/cdr/ clinical/SR0525_Spinraza_CL_Report.pdf), assessed the use of IT nusinersen in patients with SMA type II.
In this study, the dose of IT nusinersen was 12 mg (in a solution of 5 mL), administered on days 1, 29, 85 and 274. There was an improvement in motor function (HFMSE score) from the start of the study in patients treated with nusinersen compared to control patients (minimum mean square difference, p<0.0001), but there was no difference between the percentage of children reaching at least one new WHO milestone, out of a total of six milestones.
Aiming at presenting health professionals with guidelines to enable them to provide the best care and the most advanced technologies, the UK government created The National Institute for Clinical Excellence (Nice) in 1999. To date, Nice has not published guidelines for the use of IT nusinersen in patients with 5q SMA. However, there is a scheduled date for publication (November 21, 2018; https://www.nice.org.uk/ guidance/indevelopment/gid-ta10281).
In Brazil there are no therapeutic guidelines on the use of IT nusinersen for SMA 5q published at the moment (April 29, 2018) by the National Commission for the Incorporation of Technology in SUS (Conitec; http://conitec.gov.br/), although the drug is registered under Anvisa (http://portal.anvisa.gov.br/).
APPENDIX I
Clinical question
In children with spinal muscular atrophy (SMA) 5q, is the use of nusinersen effective and safe?
Eligibility criteria
The main reasons for exclusion were: they did not respond to the PICO and study design.
Only studies with a randomized controlled clinical trial (RCT) design were included.
Search for papers Database
The scientific information databases consulted were Medline/PubMed, Central (Cochrane) and Lilacs via VHL. 
Identification of descriptors
Reliability -Internal validity
The selection of the studies and the evaluation of the titles and abstracts obtained from the search strategy in the databases consulted were independently and blindly conducted, in total accordance with the inclusion and exclusion criteria. Finally, the studies with potential relevance were separated.
When the title and the summary were not enlightening, we sought for the full article.
Only studies with texts available in its entirety were considered for critical evaluation.
No restriction was made regarding the year of publication.
Languages: Portuguese, English, and Spanish.
Results application -External validity
The level of scientific evidence was classified by type of study, according to Oxford
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( Table 3) . The selected evidence was defined as a randomized controlled clinical trial (RCT) and submitted to an appropriate critical evaluation checklist (Table 4) . The critical evaluation of RCT allows to classify it according to the Jadad score
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, considering Jadad trials <3 as inconsistent (grade B) and those with score ≥3 consistent (grade A). 
Results
Benefits or harmful effects in absolute data, benefits or harmful effects on average
During the critical evaluation, the Grade 15 (Grading of Recommendations Assessment, Development and Evaluation) discriminatory instrument was applied, using evidence of high and moderate quality. (Tables 5, 6 and 7) The risks of bias identified in the studies selected were an early termination of the study due to benefits and different patients regarding previously known prognostic factors (common to both RCTs). The other parameters assessed for risk of bias were adequate in both RCTs (Tables 5, 6 and 7) .
Method of extraction and result analysis
For results with available evidence, the population, intervention, outcomes, presence or absence of benefits and/or harmful events, and controversy must be specifically defined whenever possible.
The results will be presented preferably in ab-solute data, absolute risk, number needed to treat (NNT) or number needed to harm (NNH) and, eventually, in mean and standard deviation values (Table 8) . 
RESULTS
Studies returned (05/2018) 
Application of evidence -Recommendation
The recommendations will be elaborated by the authors of the review, with the initial characteristic of the synthesis of evidence, being subject to validation by all authors who participated in creating the guideline.
The available evidence will follow some principles of exposure: it will be by outcome and will have as components: number of patients, type of comparison, magnitude, and precision (standard deviation and 95% CI).
Its strength will be estimated (Oxford 
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Final declaration
The Guidelines Project, an initiative of the Brazilian Medical Association in partnership with the Specialty Societies, aims to reconcile medical information in order to standardize approaches that can aid the physician's reasoning and decision-making process. The information contained in this project must be submitted to the evaluation and criticism of the physician responsible for the conduct to be followed, given the reality and clinical condition of each patient.
